Cultures of Penicillium expansum produce a musty, earthy odor. Geosmin [1,10-trans-dimethyl-trans(9)-decalol] was identified by gas chromatography-mass spectrometry from headspace samples of P. expansum cultures. Olfactory comparison of P. expansum cultures with a geosmin standard indicated geosmin is the primary component of the odor associated with P. expansum.
ene beaker with two gas lines bored through the base. A polycarbonate filter (0.2-,um pore size, 25-mm diameter) was installed in one line to prevent contamination of the cultures; the other line was capped with a cork, and the vessels were incubated at 18°C. Growth and development of the cultures were examined microscopically daily.
Volatiles were collected at 24-h intervals by dynamic headspace sampling from inoculated vessels or blanks containing only Czapek agar. Compressed air, purified with a column containing potassium permanganate-coated molecular sieve (Purafil), activated charcoal, calcium hydroxide, molecular sieve, and Tenax, was passed through the jar, and volatiles were collected on a solid sorbent trap (Tenax TA, 50 mg) connected to the outlet port. The total air volume collected was 3 liters. Volatiles were introduced into a gas chromatograph-mass spectrometer by using thermal desorption and cryofocusing (6) Geosmin (trans-1,10-dimethyl-trans-9-decalol; Fig. 1 ) (7) was identified in the headspace samples collected from P. expansum. Comparison of samples and a geosmin standard indicated that retention times (Fig. 2 ) and fragmentation patterns (Fig. 3) laboratory personnel indicated geosmin was the main component of the odor associated with P. expansum. Geosmin is also produced by algae (14) , bacteria (5), and the fungus Chaetomium globosum Kunze: Fr. (8) . Geosmin concentrations as low as 10 ng/liter can impart a musty off-flavor and odor to drinking water supplies (4), and geosmin imparts a muddy off-flavor when taken up by fish (9, 18) . Geosmin has also been identified as a component of the off-flavor of dry beans (3) and contributes to the natural flavor of red table beets (1) .
The presence of geosmin was initially detected from headspace samples collected 3 days after inoculation (Fig. 4) and was present thereafter. The appearance of geosmin in headspace samples coincided with the onset of sporulation under the stated culture conditions. Mature conidiophores, phialides, and very short conidial chains (1 to 3 conidia per phialide) were microscopically observed in the 3-day-old cultures. The appearance of geosmin also coincided with the expansum (RR86-58) (Fig. 2) . Geosmin synthesis has previously been associated with sporulation in the actinomycete Streptomyces odonifer (2) .
To our knowledge, this is the first report of geosmin produced by a Penicillium species. Many different fungi are 
